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(57)Abstract: 

P >? B S: E ^ T0 BE S0 ^ VED: To ''emarkably improve the surface hardness of an austenitic metal 
without deteriorating the strength and corrosion resistance of a base material and to obtain a 
hardened surface layer provided with corrosion resistance higher than that of the base metal 
according to circumstances, prior to carburizing treatment, by holding an austenitic metal in a 
heating state in a fluorine gas atmosphere and specifying the carburizing temp 
SOLUTION: For example, an austenitic stainless steel is heated at 250 to 450° C in a fluorine 
gas atmosphere is held in this state and is next subjected to carburizing treatment at <680° C 
Thereafter pickling treatment is executed according to necessary. In such a way, the surface 
layer to a depth of 10 to 70^m from the surface of the steel is formed into a carburizing layer 
having 700 to 1050 (Hv) micro Vickers hardness and composed of austenitic phases free from 
chromium carb.de grains. As for the obtd. carburizing treated product, the surface is hard and 
not only the corrosion resistance of the austenitic metal itself is not deteriorated, but also it 
can respond to a requirement for the hardness of the base material or above according to 
circumstances. s 
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-*.mj£X\ 520-1180 (Hv) . jffggeti. 7 
00-1 050 (Hv) lzBl£.ZirX^&. L*»k. ± 

siimmttmwz. tu&mmm-tfm&Lx^j:^ 
L&i>.immitm#<r)%cksmm8& { i. 2-2. e 

e J: *) . ©ttiaiiWW&tt* 5WtJ . Lfrl> . s^* 
$?ifttf)3*>. Xt"M ^XTrypxj&^&S . X 



miz&^xtemztiz. -ra^. s-a^ 

m. ^m^^-vvxmmm^Az-mmx'hh. 
[0028] ore. mmmiz^xttMmtotitxm 

[0029] 

[HSS03 1 jhrm 1 j mmmt lt. s u s 3 1 

6 (Cr^il 8wt%, Nitil2wt%, Mot 
JI2. 5wt%, MFe) t>«fctfSUS3 04 (Cr 
t!18wt%, Ni^S8. 5wt%, 8&ffFe)co 
2. 5mmff«yV^-ea-fttSPfiSL^„ 2*:. ^-y^A- 
»}f(tS>^NCF6 0 1 (Niiffi6 0wt%, Cr 
t!23wt%, Fe-i-fil4wt%) OlmmlSKn- 
£*P(IL*:. Jt^lt LT. 7x5>f h^X^yW-XT' 
fcl»SUS430 (C#JI0. 06wt%, Crfil 
7. 5wt%, SSFe) fcitf. ~?JUTyy-4 bUkX 
fyW})5SUS420J 2 (CM0. 32wt 
%, CrMl 3wt%, S&Fe) C02. 5mmiPK 

[003 0] ort^ .r^^ttf^. Wfixiaie 
-y 1 l*ie Ait. tf* 1 rt t jte»t*ay v 
L*:f£. 3 0 O-ce^SSS-t*-*:. -f-LT. -?-c7)«.«T7 
7*MX (NF 3 : 1 Ovo 1 %-hN 2 : 9 0 vol 
%) SrAit. ^lflfc^SlEfclalEeU -5-<0#JgT'l 

ottm? -yiuemLtz. ore. ±ie7-y^;tfx£fF 

1 L*:f£. ^lrtSr4 5 0-C*T»t. -to 

iffig£&ft L/i^®-C'. ?ft^ffl^'X (CO: 1 0 v o 1 
%+C0 2 :2vol%+H 2 :10vol%+^gPN 

[0031] Mtvkv-yrMt, mmmsh ( s u s 3 

16. SUS304, NCF601) eoivtJi. ^® 

ifesiftii±ttv^*^t, ore. ^sgwi.aeo 

[0032] 

[*i] 



(8) 



^¥9-24 99 59 







, W&W8L (Hv) 
C )ft(i£«RS 






SUS 3 I 6 


8 7 0 — 8 9 0 
(2 3 0-2 4 0) 


2 0 


ffli 

m 


SUS 3 0 4 


9 0 0 — 9 2 0 
(3 2 0-3 5 0) 


2 2 




NCF 6 0 1 


7 2 0 — 7 3 0 
(3 0 0 — 3 2 0) 


1 2 


it 
«t 


SUS 4 3 0 


I 9 0 — 2 1 0 
( 1 9 0-2 J 0) 




m 


SUS 4 2 0J, 


19 0—210 
(1 9 0-2 1 0) 





[0033] ±l£45i l <3Jift4>&&g fcj^fj; 3 fc n 
MffllAI*. vvfftfc»B^fcJ:9*B«a^L<iti 

KWflTtt**) «fc ? &a&ft<£< * ^ft^- t 

=5ri> s <r*l6^SS0!|c9SUS3 1 6, SUS 3 0 
4, NCF60 l««fiif<9JRKfl|9X»H4. 05, 0 

m&m. mmwm, mmm (&&tm») sr^t 



[0034] ±9mm&iz^ux. «ve#i 
xsv-^-js-izx^xmmxmtzL . jis 2 

3 7 10*g*lSiHieit& (SST) &J;tfl 5wt%HN 

3tfcttc s us. %<m$k*. sus3 

16. SUS304, NCF60 lOjfeWWk 

[0035] 
[«2] 







SUS 3 1 6 


SUS 3 0 4 


NCF 6 0 1 


S 

s* 




4 8 0*|iIJH± 


4 8 OimyU: 


4 8 0 %rmyt-k 


Tr 

■ 


5 8 OlC 

mita 


1. snm 


1. 5«B 


4 8 0IHB£Lb 




4 8 OlMBRfc 


2 4S£IH 


4 8 0 mm&± 


50H 
"CN 
150 
% * 


5 8 0 4 C 


















m 
m 


**« 


1 . 0 0 2 






mm 
* 


5 8 0*C 


1.251 










1.002 






ts 




2.495 


2. 4 9 5 


1.004 


-was 
<» 


5 8 or 
tuts, 


+ 0. 0 15 


+ 0. 0 15 


+ 0. 0 0 7 


(mm) 


mm 


+ 0. 0 0 2 


+ 0. 0 0 3 


+ 0. 0 0 1 



ncf 601 fcfcvvc. immt tczmmvmmi. 

*#*£frrt*6*WUfc<*)% % Sfl#* <NH 3 : 5 
Ovo 1%+N 2 : 25vo 1%+H 2 : 25 vol 



[0037] ±Klfe20femj: 5 , UttMAU. g-faffi 
i"JtSSTJM|4-eo«ia*m<, 5wt%H 
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[0038] 

imt&M2] SUS3 1 6 (CrMl 7wt%, N i 
til3wt%, MoM3wt%, SSBF e ) HI* J: 

*)E&fmLtiM6#>l>hb. imitA-f-yi'A (Cr 
-t-417. 8wt%, Ni-t-411. 5wt%, Mnt 
Ml. 4wt%, N#M0. 5wt%, ^|5Fe)^« 
XVmmjmLtzf ytyrht (lg4mm) 
fc, HSfe^!llTffifflUv:SUS3 1 6WM, SUS3 0 

AWM^yyjvbL. mi iz^-tipjmzjji. 400 

a^ffl^Xfc<0il^-^ (CO : 50vo 1%+H 
2 : 10vol%+Sg5N 2 ) ZFfilzmAL. -e^tt 
JB"C3 2I«B«»U MlLfc. ZC0^U±. 7 -At 

SUS31 6*^^rSM6#;Ph^®K(i:Hv = 8 
2 0. ^tt^<ytry^tcO®g{±Hv = 86 0, S 
US3 16Rff<?)f8liHv=780, SUS304S 
««o«JKISHv = 8 3 0-C, ®-ftStf>as${i, -eft-fix 

18jum, 19^m, 20/im, 2 1 p. mXfo-otZ. 

coo39] ore ±ie«o j: o tz vx^tuzmmm 
Mi5wt%HNo 3 co6 o%mm.iz3oftmmL. 
ttmm j fr*%&i,zmkL*:<?>-h. fries stisi&c;:** 

(t. W&1±£1S1*L*:. -f-<7)jSS. SUS3 1 6cDtf/P 
K im&XT-yisXiat, SUS3 16S»<D3tlJ 
4 8 0B$S^^Ti>^<^»L=5r^-5^. 3 0 



4«tftcowcuu 7 lBfflNSifiL 

Lfc. i*ifeO*S»3&»4>. WfiM4t>Bufe«Hfil0<Ji:. (J 

[004 0] 

[nss0ij3 ] nsfepii i m*su s 3 1 6mt. s u 

S 3 0 4«W*3 ±tf N C F 6 0 1 Ktt&Sdtffl 1 1 H« 
<WCWl, 4 0 0°CtC#iSL, HJSfll 1 TfflVvfe fc ft 

-flassufcaL #*m£4 8ox;c#j&£-tf\ *<vkjb 
x-mtm/fx ummmitfz. ■. rx : 3 0 v o 1 %+ 

C0 2 :2. 5vol%+N 2 :65vol%H5r4 
£*AU:. *l/C. *«0ttHW12>«SI* 

x\ znm&xir-frzmt-t&teib. wm&Bm* 

fr-*&. ^fc^ ±IB$£BS (HNO3 : 1 5vo 1% 
+ H F : 3 v o 1 XO&Stfft) (05 0X;j§^(C 1 0# 

*JitfSST»«SH£ff^fc. **>ISflUi, *l 

[004 1] 
[fl3] 





3 1 6 h 




3 1 


3 0 4ffi# 




H v= 3 7 0 


H v = 4 8 0 


Hv=2 4 0 


H v = 3 4 0 






H v = 9 0 0 


Hv = 9 2 0 


H v — 8 7 0 


H v = 9 2 0 




Hv=8 5 0 


Hv-870 


Hv=8 2 0 


II v= 6 7 0 


um 


5£-ffc 


2 8 


2 7 


2 8 


2 7 




2 5 


2 4 


2 5 


2 0 


S 

St 

&o 

(9 




2 4 tflTO 


1 2«$Rfl 


2 6 


7B$im 




4 8 OBftO] 


4 8 OttffilULk 


4 8 o *m 


3 6 i^ra 



[0042] ±bo j a tc. ^sr/fSMs^M-rfc . * 
t o o 4 3 ] 31 6«(tr«)5iixaa»KUfa(=ot) 

«W-?-ixJ:t?* 1 =5: l 9ffiASffl3^^7hLT*iO. Z<OZ\ 



[0 044] 

immm4 ] hmct i xm^tz s u s 3 1 6 nwMzm 
mmitmmzi,x7"/iu®m:Ltz<F>io, 6oo°ac 

JKASitt:. oirc Jft^^'x ( N 2 5 0 v o 1 %+ 
RX50vol%) Sr^AU, 4B*BMM*Ufc», JRO 

[0045] z<mmmshii. *®sjkhv=9oo. 

flMm<0W$3 5jumT*->fc. •??(:, *BSrJ:<W 
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[004 6] 

[**W5J Wt«2rffl^JtSUS3 1 6«tf*»^ 

2£; mti5 1 ow *^ «*9HBi8 

*HW«fcL ^-PtlHv=920i:Hv = 980r^ 

tt, «1.«lHv = 580. Hv = 5 2 0t^tfi T 
[0 048]£*«Htt. «tt«3<W»^J:»)tit«a 

[0049] 

f%MM6] m^fia srigt^t^ 

ReKO«3ffiKfle(Hv = i50~160) fcfff 
S«Bfc)SUS316 (CrMl7. 5wt% N 
i**llwt*. Mo#42wt%)^tij :or su 
S304 (C**0. 06wt*. Cr**i7 5w 
t%. Ni#i8wt%, H*Fe)«ft 1 5 f if )Vfcsu 

S3 1 6««*»fefiBS»«»LfcM6sK>l'h^«i« l g| 

frfc i tftf/p h 5- «i*fta i (^•m^SFtA^ 3 
2 0-C(CjD^L, (NF 3 • i 

Ovo 1%+N 2 : 90vo \%) **5LH7 ^OSS* 

COO 50] ori:, m0>n7v4t*>7-n,t ±sg 

fc ltsv@i (c^-rn^ptAn4 6 ox:(c#ia$ 

Lfc««T«SSW^ (CO : 2 0 



vol%+H 2 :75vol%+C0 2 : lvol%) 
[0051] ±ie<Dj: 3 C«i3iSf L ^ >r/ p od % 

*W. «^,Tl*. ore, JJBMtfUM= 
Wv^HMKiW^fcfcii, -e^-fixHv = 9 2 0 

*^3tt*ft*h.2 0<m-2 5/m-C*ofc. ffi 



[0052] 

Itt««2]^t«6TfflVVtSUS3 16»»S 
0«K*»Hv = 35O-39Ot:aLr^. ZV>#fi, 

^s•^ ^ r>' 3 7 r (i&WBHaoLx--;*-) tiJ , t 
foo53] ***s^ aawsis^^ 

««Hv=5 8 0-6 2 0i:*»JWfe«caaStt2 5 0 

fe LOj^TOiH v = 2 3 0~ 2 5 0 ilT L«STL 

[00 54] 

imM71 SUS3 16L#fcJ;t;sUS3 10» 
(C#*0. 06wt%, Cr#i2 5wt%, Ni# 
12 0. 5wt%)^^;XM7«(CM0 01 
wt%, CrMlS. 5wt%, Ni# 49 Owt 
%. Cu^i2. 5wt%) J:»)fflftLfeM4y^ v h 

s*»u »-rtLt>mmmmmx*m£LX:. sus 

3 16LI^H,;H V = 34 0, SUS3 10«» 
h ; Hv=350. XM7»^ ; Hv=320 S 
US304»Jto,M Hv = 400T*->fc. ol'l: 
Cfl£>£0 1 (c^^(ct 3 5 O^teJBRLfcBfoSrc 

N 2 XXCDKlzWOWiZ.. 4 8 0"Cfc*fflUfc. r? 
H, : 20vo 1%+CO : lOvo 1%+CO 

SfcJBgLfcti*. SUS 3 1 6T<±. Mv 
= 880, I«$38 W m. SUS310T'(i m 
lS®KHv = 920, ^^3 0//™, XM7t 
tt. SlfSHv =8 9 0. WW«S3 3j«in SU 
S304T'«. *WSaHv=1 080, «ftj|g32 

ALT«BSM«B»*fx-»ti:c:^, SUS3 04^h 

US3 16fcJ:VSUS3 10*^^^ h(4 k, t 

10 0 5 5] o^C. £^«-9->77U0-£T ^50 
•^, 5W i %HF ~ 20wt%HNO ^ W^IO^ 
tt.o«f« fcl , 9TfcoJti SXJS3 16rtt.«w 
«Hv = 860, WW*S = 3 5«m. SUS310 



(11) 
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■CUt. *B5WKHv = 880, mMmmZ = 28vm^ 
^I®gHv=650, ®fL/fgH£ = 2 5 
Mm. SUS304T1i. *W®£Hv=450, mit 
mU^ = 5txraX'h-otz. ttz. SUS316, SUS 
3 10, XM7<Dg?JSi»q a q£ J I S 2371 

MLtcfr-ofz. 
[00 56] 

[Hife««l8 ] HiSW 1 TfiEffl L^: S U S 3 1 6 V ^ -y h 
stOl' h SrHMW lt^Ltt -y ft#yi£S& L*: 

5 1 OTHCfclvc, H 2 :20vol%+CO:l 
0vol%+CO ? : 1 v o 1 %+SSPN 2 OitKtttf 

v=1020, iftttfllftJ|e>a&<2. 4 3umX'h-y 
tz. ort50TO5wt%HF-28wt%HN0 3 
flKK(= 1 0 LTKOKL. WWDOB t 
ki*. aBWKHv = 6 5 0T. BftBtt. 2 0/im 
fc v iS?««tr{clt^.T«^- LTtJO. HF-HNO3 flF% 

COO 57] 

[5SM099] Cu»t2wtmffSUS3 1 6LS 
4 5'Jfl<0KU^-yt^fct (BT&2 5 
mm) fcffil«#Lfc. £*t£. XtfcBllfcHttOjrS; 
T\ «ftff!a*ft<0*£. 4 9 OX:, 9&&mi 6BMSI 
fcLTi3K*Sl&llL&. -toft. *QS n a q£ 5 5T:<03 
wtXHF-1 5wt%HN0 3 ttfttCl 5$RMtft 
U -y f-T^Xt-fcjWt*:. ^3"/hy?x 

v = 890, J|g^bSai$4 2jum-C'$)o^„ O^l^ 
2. 3 t^SPCCfclWBU -^VKl*^^— K 



[0058] 

[HSfeCTl 0] MiWlTttffll,fc3 1 6Lyjr7 h# 
)V h t , 3 10 -tOW h SrSSfeM 1 fc H«$r3rffiT7 -y ft 
«SU ol'C, 4 3 0T:*T'_t#U ^^UttMl k 

L>t. zcomwmwwmi. 31 6=ircHv=7 2o, 

3 10*TCHv = 7 8 0, ^UlJfSJi. Ztl?tl2 1 
£<m, 1 6A(int'$»-»t. 
[00 59] 

[%ttHl 1 1 SUS3 1 6 (C r-fcMl 7wt%, N 
i#4l3. 5wt%, Mo-i«2. 5wt%, C*M 
0. 0 7wt%, SSBFe) <D£E©&tf- (2. 5txi 
5X15) fcit^SUS3 1 6L (Crtil 7wt 
%, NiMl4wt%, Mo*l2. 5wt%, 
M0. 0 3 5wt%, «g|5Fe) tfDgi*ft*iB#f i 9Jn 

IKEffiHKfi. fifrtHv = 220-230, s/t7h 
m > Hv = 360~370tJ,-5t. ZJxh<rmWTi^ 

-?(,vc\ 5 5W4%HF-15%HN0 3 igjgfc 

2o^?taLTiRotijL^. znimmzyj^yv 

*35Q:Sc7)SUS3 1 6<^ffi®RM-t3«tt^SUS3 1 6L 

0%ffi&, 5%£K, 4 0%il®fcJ:SffiigliSi&£fT 
v\ ftS- h'P3*:90fttf]M*a£Lfc. 
<9*£li£TI5<0ft4 fcip^-. 

[0060] 

[*4] 

: (g/m* • h) 





* a a 


H ffl fto 


SUS 3 1 6 


SUS 3 1 6L 


SUS 3 1 6 
S 


SUS3 1 6L 
U + 7b 


5 0°C 


1. 9 


2. 2 5 


0. 0 8 6 


0. 2 9 


5 O'C 

x 6 


3. 2 


3. 5 


0, 1 5 


0. 2 1 


x 1 Q*m 


0. 1 1 


0. 3 0 


0. 0 3 


0. 0 9 



[oo6i] ±ie*4 e>mtopt>bfri> ta*). ±ien 

mm 1 1 0>gt0t&S*fr ->tz S u s 3 1 6 nESmXte 
[0062] 

[331011 2 ] — DISCOS U S 3 0 4 ( C r^fi 1 
8. 5wt%, NiM8. 5wt%, C^-»0. 08 



w t %, ag&F e ) wmvQuta h v=n 

0~180)t, SUS316 (CrMl7wt%, 
Ni^il 3. 5wt%, Mo#i2. 5wt%, C# 
*0. 06wt%, SSPFe) (S«?SSHv = 2 
1 0-230) iOs -eix-fix. 2txl0xl 0(0-9" 

«^yptcj3v^T4 4 ox:e#iat. io%nf 3 +90 
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%N 2 #XZ2 OWC N H 2 3 2vo 

1 %+CO20 vo 1%+COj lvol%+^N 2 

?(C, 55'C«7)4%HF-1 5%HNO s jg?&l;:20# 
flBB#i5l£ISSEL*:tc:^, SUS304K 

*fT\ ^l&£* { 8//m, ^B®jS*«Hv = 3 8 0T' 
SUS3 1 6«tfC. Wl^S* 5 ! 2nm, 



■C'SfettitfSrffoTtcO^. 65W15%HN0 3 $ 
Jt. ^SI^lgTK (0. 9%NaCl, 3 7^) 

[0063] 
[«5] 



(P. P. m) 





Ni 


Fe 


Cr 


Mo 


* 


SUS3 0 4 


0, 7 


6. 2 






SUS 3 1 6 


0. 8 


7. 1 




0. 1 




SUS304 


0. 2 


1. 2 






SUS 3 1 6 


0. 0 5 


0. 6 







[0 0 64]±E«5<0tS»*»6^3&»'SrJ:afc:. **5 

[02] SUS3 16£&1A. SUS3 16«#?)?i 
[03] SUS3 16CCttoa0»S1^6OOX;-C4fo 

fc«siiiW)xiniisfHrft* . 



[04] S U S 3 1 6 <RW<7)?SS££: 4 5 CCCtf-jJtift 

[05] SUS3 04«#coii^5:4 5 OKrCfr-sfcJji 
^cDffiffitf>gtt8t£!¥E0T'£>& . 

[06] NCF60 \WM<r>m^^ 5 0*CClTofc«l 
af n cr)Bf®^S^?«0T'J>^ . 

[07 ] S U S 3 1 6«tt<9if|St*!UI£4 8 OXTCff-j 
fcJBSiftO E P M A»*fte»"C* -5 . 

[08] SUS 3 1 6«OTaaK&l&4 5 0Xr?4To 
t&mOtOE PMAMffiXVt) h . 

[09 ] S U S 3 1 6 tfttetiUtt®!* 6 0 O'CTiT^ 
*MB&> E P M A#« f&ST'ifc S . 




(13) 
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[H2] 



CDS 

500 Of— 



low 




90.1m 



(14) 



SSf9-249959 



[H3] 



cps 



O : j - Fe 

• : ei - F« 

O: M3 04(M-Ft l Cr l Ni) 

♦ : M203(M-F« ( Cr l Ni) 

▼ : M02C 




[05] 



[06] 




[07] 

[08] 




SGftJliSe — * 

«MtJBi&R* — * 

(a) 

(b) 



(15) 
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[09] 



Cr 




im&B] «9*lfll3B 

imiEnmmm^] mm 



[04] 




[#«*E2] 

imjEmmmz,] mm 



[fliIE2r*fc] 
[«uEl*l«] 
[05] 



(16) 



^9-24 99 5 9 




mmiMmm^ mm 



[06] 




